Introduction {#Sec1}
============

Before 1988 discrete and continuous analyses were independently treated as two different branches of mathematics. In order to combine differential as well as integral calculus with the notion of finite differences calculus, German mathematician Stefan Hilger introduced a theory. This new approach is known as time scale theory. It unites two approaches of dynamic modeling, difference and differential equations. In principle, these two approaches are special cases of a more general theory of time scale calculus. Time scale calculus is applicable in a field where dynamic processes can be described using discrete or continuous models. The applications of this theory are substantial and have received a lot of attention over the last few years. The most important among them is a system of dynamic equations. Moreover, it has various applications in biology, engineering, economics, physics, neutral network, and social sciences. For further details and basic notions of time scale calculus, we refer to \[[@CR3]--[@CR6]\].

Sobolev spaces are among the fundamental tools of functional analysis. They are used in variational methods to solve ordinary/partial differential equations or difference equations. In spite of this, the theory for functions defined on an arbitrary bounded interval of the real numbers has been established \[[@CR7], [@CR8]\]. Nevertheless, for functions defined on an arbitrary time scale, it appears that the study has not given too much attention. In \[[@CR9]\] the authors studied the Sobolev spaces on time scales. Moreover, the authors presented some applications of their work by making use of variational method. To illustrate the feasibility and effectiveness of the existence results, some examples are provided at the end of the paper.

Motivated by the above work, in this paper we will study properties of Sobolev spaces. Also, general Sobolev's embedding will be developed along with important embedding called Morrey's inequality for the Sobolev spaces of functions defined on an open subset of an arbitrary time scale $\documentclass[12pt]{minimal}
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Beside the introductory section, the paper consists of three sections. In Sect. [2](#Sec2){ref-type="sec"} we provide definitions of some basic notions related to an *n*-dimensional time scale. Also, some function spaces, like a space of Hölder continuous functions, $\documentclass[12pt]{minimal}
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                \begin{document}$L_{p}$\end{document}$ spaces, Sobolev spaces, and some important results connected to *n*-dimensional time scale, are presented. Finally, in Sect. [3](#Sec4){ref-type="sec"} we develop main results of the manuscript, the Morrey type inequality, and the general Sobolev's embedding on an *n*-dimensional time scale.

Preliminaries {#Sec2}
=============

Here, we recall some elementary results which will be used throughout the article.
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In addition to the above, the partial nebla derivative of *f* with respect to the independent variable $\documentclass[12pt]{minimal}
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Some function spaces and results on time scales {#Sec3}
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### Theorem 2.1 {#FPar1}
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### Remark 2.3 {#FPar4}
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### Weak derivative {#FPar5}
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### Sobolev spaces of order *k* {#FPar6}
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### Gagliardo--Nirenberg--Sobolev inequality {#FPar7}
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### Extension theorem {#FPar8}
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### Average values {#FPar9}
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Main results and discussions {#Sec4}
============================

This part of the paper is devoted to the main results obtained in the present manuscript. Assume that $\documentclass[12pt]{minimal}
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Theorem 3.1 {#FPar10}
-----------

(Morrey's inequality on time scales)
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Proof {#FPar11}
-----

We prove this inequality in three steps.
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Theorem 3.3 {#FPar13}
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Proof {#FPar14}
-----
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Now we are capable of developing the general Sobolev type inequalities on time scales.

Theorem 3.4 {#FPar15}
-----------

(General Sobolev's embedding on time scales)
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Proof {#FPar16}
-----
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Conclusion {#Sec5}
==========

We studied embedding for functions in Sobolev spaces $\documentclass[12pt]{minimal}
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